Relative validity and reproducibility of a semi-quantitative food-frequency questionnaire (FFQ) for measuring preschool children's usual Ca intake were assessed using parents or guardians as a proxy. Estimated diet records (EDR; 3 d) were used as the reference method and reproducibility was measured by repeated FFQ administrations 5 weeks apart. From 2095 preschool children (2·5-6·5 years) randomly selected in Flanders (Flemish region of Belgium), 1052 returned a FFQ and EDR. Stringent exclusion procedures reduced the sample for validity analyses to 509 children. From a separate sample of 244 preschool children, 124 returned two FFQ, of whom sixty were included in the reproducibility analysis. Mean Ca intakes were 838 (SD 305) and 777 (SD 296) mg/d for EDR and FFQ respectively, indicating a mean difference of 60·9 (SD 294·4) mg/d (P,0·001). Pearson's correlation was 0·52. Cross-classification analysis of the FFQ and EDR classified 83 % of the subjects in the same or adjacent category and 2·4 % in extreme quartiles. Actual values for surrogate FFQ quartiles showed a progressive increase in Ca intake (P,0·001). The FFQ correctly identified 77 % of the children consuming less Ca than the age-specific RDA (800 mg/d). Correlation between repeated administrations was 0·79. No significant difference between mean Ca intakes was established by two administrations (23·8 (SD 161·2) mg/d). Cross-classification of repeated administrations classified 93·4 % of the subjects in the same or adjacent category and no subjects in extreme categories. This FFQ tended to underestimate preschool children's Ca intake when administered by a proxy. However, it demonstrated good repeatability and fairly good ability to classify subjects into extremes of Ca intake.
Even though clinical consequences of adverse bone health are predominantly seen in old age, evidence is accumulating that many predisposing factors to osteoporosis arise in childhood (Davies et al. 2005) . Bone mineral content at old age is determined by the peak bone mass attained in young adulthood and subsequent adult bone loss (Kalkwarf et al. 2003) . While peak bone mass is mainly genetically controlled, Ca intake during childhood and adolescence is considered to play an important role in bone health (Johnston et al. 1992; Matkovic, 1992) . Therefore, interventions designed to maximise bone health should start at an early age.
Since little is known concerning dietary Ca intakes in young children in Belgium, knowledge about the actual Ca intake and identification of children with low Ca intakes should be obtained in order to start goal-oriented interventions. Consequently, there is need for a method of estimating dietary Ca intake that is practical for large-scale surveys and epidemiological studies in this younger population.
However, accurate assessment of nutrient intakes of freeliving individuals remains a difficult and labour-intensive process. No single assessment method of an individual's usual intake is optimal under all conditions. The choice of method depends, for instance, on the aim of the study, the skills of the study population, the accuracy of the dietary data required and the funds and personnel available (Willett, 1998) . One of the most accurate methods to calculate dietary intake is the weighed food record. However, this method is time consuming and generally suitable only for individuals or small groups of cooperative volunteers (Willett, 1998) . Routine assessment of diet in a large number of individuals from a range of socioeconomic backgrounds requires a quicker and simpler method for estimating the intake of specific nutrients. Foodfrequency questionnaires (FFQ) are shown to be a practical and efficient approach to assess habitual diet over periods of time (Treiber et al. 1990; Willett, 1998) . Although the validity of dietary data collected using FFQ has been studied extensively, as reviewed by Willett (1998) , only few studies have assessed the validity and/or repeatability of FFQ in young children, using parents as a proxy (Treiber et al. 1990 ). Since diet measurements in young children need to rely on parents or other caregivers to report the child's food habits, one can question the ability of parents to accurately report their child's diet when other caregivers also feed the child (for example, guardians at school).
In an attempt to answer these questions, we conducted a validation study of a semi-quantitative FFQ for measuring Ca intake in preschool children, using parents or any other educator substantially responsible for the child's food supply as a proxy. The development and validation of this newly developed FFQ was done in the context of a large-scale epidemiological study investigating nutrition habits of preschool children in Flanders (Flemish region of Belgium). In the present paper we describe the results of the validation and repeatability study of this FFQ for measuring Ca intakes in preschool children.
Methods

Study population
Participants in the validation study were part of a pool of children included in a large-scale epidemiological study investigating nutrition habits of preschool children in Flanders (2·5 -6·5 years old). The sampling design included a combination of stratification and multistage sampling techniques. Schools, used as primary sampling units, were randomly selected from a database of all nursery schools from the Flemish Ministry for Education and were stratified over the different provinces in Flanders. Within every school that participated in the study, for each age group, only one class was selected as the secondary sampling unit. Children were excluded from the study when:
(a) they were staying in an institution (for example, a hospital school), where the food was provided by the institution; (b) they were not attending school during the whole period of the fieldwork; (c) they were living abroad; (d) when both their parents did not speak Dutch.
Out of a total number of fifty nursery schools participating in the dietary survey in preschool children, forty-three were included in the validation study, while seven schools refused to distribute food diaries (reference method; described later), as this was considered too burdening for the children and their parents. Within these forty-three schools, a total of 2095 children were invited in this validation study and were asked to complete a FFQ, a 3 d estimated diet record (EDR) and a general questionnaire. A total of 1579 FFQ and 1052 EDR were collected by the end of the fieldwork.
For the reproducibility study, 244 children were selected in a separate sample of three nursery schools in the province of East-Flanders. In total, 169 subjects returned a FFQ during the first administration, of which 124 returned a second FFQ too.
Food-frequency questionnaire
The semi-quantitative FFQ contained questions on the average consumption of forty-seven food items during the past 1 year (see Appendix). Parents were asked to indicate their answers in a list of frequencies: every day; 5-6 d/week; 2-4 d/week; 1 d/week; 1-3 d/month; never or less than 1 d/month. The FFQ also contained three or four daily portion size categories per food item and a list of common standard measures as examples. For the solid food groups, only three portion size categories were included, as the daily portion sizes of preschool children are too small to divide into four categories. Liquid products are consumed in higher quantities, which makes it feasible to create four portion size categories. Parents were asked to indicate the portion size category that best fits the daily portion of their child. The food categories in the FFQ were based on the classification system, described in the Flemish Food guide (so-called food triangle) (Flemish Institute for Health Promotion, 2004) . As a primary objective of this investigation was to estimate the Ca intake of Flemish preschool children, food or groups with a high Ca content and part of the typical Flemish diet or with a moderate Ca content but commonly eaten by children and adolescents were included in the FFQ (Matthys et al. 2003) . Furthermore, the FFQ included fifteen additional questions inquiring more detailed information about some product groups (see Appendix). Other validated Ca questionnaires (Wilson & Horwath, 1996; Taylor & Goulding, 1998; Montomoli et al. 2002) were used as basic materials for the conceptualisation of our final FFQ.
Ca intakes were computed by multiplying the frequency of consumption of each food group by the mean Ca content (calculated for the food group concerned) per 100 g product and by the specified portion.
Estimated diet record -reference method
In the present study the EDR was chosen as the reference method. Parents were asked to collect structured EDR over three consecutive days. In these EDR, days were subdivided into six eating occasions, namely, breakfast, morning snacks, lunch, afternoon snacks, dinner and evening snacks. Detailed information on the type (including brand names) and portion size of the foods consumed was collected using an open entry format. On a separate sheet, recipes could be described in more detail. After collection, the EDR were coded and entered in a 'Diet Entry and Storage' program (BECEL Nutrient Calculation Program; Nederlandse Unilever Bedrijven B.V. Rotterdam, The Netherlands). The program itself calculated the daily nutrient intake for twenty-six nutrients and stored the foods and portion sizes eaten per meal per d. The food list and food composition data for these programs were based on the following tables: Belgian food composition 
General questionnaire
In order to evaluate possible determinants for food consumption habits, a general questionnaire, registering additive information about the child (for example, male or female, physical activity level, consumption of lunch at school), its parents (for example, age, parental education levels, birth countries) and the family composition was collected in addition. In this general questionnaire, the parents were also asked to report the weight and height of their child. Children's BMI was calculated, using these parentally reported weight and height values. Subsequently, subjects were classified as being overweight or obese, applying the BMI cut-off values for children from Cole et al. (2000) .
Data collection
The directors of the schools and/or the teachers of the classes that participated in the study were given detailed information and instructions about the study. The teachers were asked to hand out the FFQ to the parents of the children. The completed questionnaires were handed in at school again, in a sealed envelope. Schools participating in the validation study distributed the food diaries 1 week after the collection of the FFQ. To ensure that all the days of the week would be registered equally, the research team determined beforehand the days that the parents had to register. Schools participating in the reproducibility study distributed a second FFQ 5 weeks after the collection of the first FFQ. In the FFQ and the food diaries, detailed instructions were given for the parents. The FFQ were anonymous and the parents had to sign an informed consent to take part in the study.
The fieldwork of the validation and the reproducibility study was carried out in the winter of 2002-3. The ethical committee of the Ghent University Hospital (Belgium) granted ethical approval for the study.
Statistical analysis
Only good-quality food diaries (EDR), including three completed record days and containing sufficiently detailed descriptions of the food products and portion sizes consumed, were included in the analysis. Two dietitians, with longstanding experience in nutritional epidemiological fieldwork, carried out the exclusion procedure of the EDR. As a cross-check, average energy intake and nutrient intakes were calculated as the mean of the three recorded days. Diaries that produced very high or very low estimates of intake for some nutrients (for example, energy, Ca and Fe) were rechecked by the dietitians. This amounted to 5 % of the diaries. In this cross-check, only diaries having extremely low estimates for some nutrient intakes, explained by an exceptional day (such as sickness of the child), have been excluded from the study.
In total, the food diaries of 356 children needed to be excluded. Therefore, the total number of diaries being of use for the validation study was reduced from 1052 to 696 (Fig. 1) .
In the validity study, the FFQ of seventy-two children had to be excluded completely, since less than half of the questions had been answered. Besides, an individual's habitual daily Ca intake could only be computed when the respondent filled in a frequency and portion size for all the forty-seven food groups included in the FFQ. For 447 of the remaining FFQ, no daily Ca intake could be calculated, since at least one frequency or portion size was missing.
The total number of FFQ being of use for the validity analysis of daily Ca intake was reduced from 1579 to 1065 and for the reproducibility study from 124 to sixty FFQ.
Combining the FFQ with the 3 d EDR, only 509 children remained of use for the validity analysis.
The Statistical Package for the Social Sciences for Windows version 12 (SPSS Inc., Chicago, IL, USA) was used to carry out all statistical analyses. Unless reported differently, a P value of 0·05 was used as the threshold for significance. Two-sided significance levels were quoted. Tests for normal- ity were performed using the Kolmogorov-Smirnov test. Ca intake distributions were for both methods normally distributed. ANOVA was used to compare several group means. The mean Ca intakes from each day of the week recorded were compared in order to determine whether it was necessary to adjust for days of the week recorded.
Misreporting of the EDR was evaluated by comparing the mean observed daily energy intake (OEI) derived from the EDR with the Belgian estimated average requirement (EAR) for each child (kJ/kg per d), taking into account the age, sex and weight of the child (Commission of the European Communities, 1993; Nationale Raad voor de Voeding, 2005) . In the present study, a child was considered a potential under-reporter if EAR exceeded OEI by more than 1344 kJ, whereas if the reverse was true, the child was considered a possible over-reporter. This value (1344 kJ) represents 22·2 % of the overall mean value as suggested by Davies et al. (1994) in an analysis of energy intakes related to energy expenditure.
Using the equations for calculating BMR from body weight given in the 1985 FAO, WHO and United Nations University report on protein and energy requirements (Anonymous, 1985; Schofield, 1985) , cut-off values for OEI:BMR were used in addition. Torun et al. (1996) considered values of OEI:BMR lower than two times the CV below the PAL corresponding to light habitual activity, or higher than two times the CV above the PAL for heavy habitual activity, unlikely to represent the usual intake of healthy children. For children (boys and girls) between 1 and 5 years old, the values 1·28 and 1·79 were estimated as provisional cut-offs for respectively under-and over-reporting, while the cut-offs for children aged 6-18 years old were respectively 1·39 and 2·24 for boys and 1·30 and 2·10 for girls (Torun et al. 1996) .
In order to estimate potential selection bias, due to elimination of incomplete questionnaires or diaries, characteristics concerning children who were excluded from the analysis were compared with those of the children included in the analysis. Depending on the variable type, independent samples t tests or cross-tabulations with x 2 or Fisher's exact tests were used.
In the validity study, the difference between mean Ca intakes was tested using the paired t test and the association between the two methods for Ca intake was described using Pearson's correlation coefficient. In addition, the correlation coefficient, comparing the FFQ with the EDR for Ca intake, was corrected for within-individual variation. Agreement between the EDR and the FFQ at an individual level was assessed using mean difference and standard deviation of the difference, which was visually shown in a Bland and Altman plot (Bland & Altman, 1986) . Individual results for Ca intake estimated by the EDR and the FFQ were classified into quartiles to assess the questionnaire's ability to assign individuals to the same quartile of intake as the EDR (Willett, 1998) . The percentage classified into the correct or adjacent quartile and the percentage grossly misclassified (lowest quartile for one method and highest quartile for the other) were calculated. Agreement has also been assessed using the weighted k statistic, calculated with a linear set of weights (Altman, 1991) . To assess the measurement error of the FFQ, 'actual values for surrogate categories' were calculated (Willett, 1998).
Specificity was defined as the proportion of those with a daily Ca intake below 800 mg on the basis of the EDR who also fell below 800 mg on the FFQ. Sensitivity was the proportion of those with a daily Ca intake above 800 mg on the basis of the EDR who also fell above 800 mg on the FFQ. The predictive value was the proportion of those who fell below 800 mg on the FFQ whose actual recorded intake was less than 800 mg Ca/d.
For the reproducibility of the FFQ in measuring daily Ca intakes, paired t test, Pearson correlation coefficient, mean difference and standard deviation of the difference, weighted k and cross-classification analysis for Ca intakes between the first and second FFQ administration were measured.
Analysis of covariance was used to determine and control for potential confounding factors in determining validity and/or reproducibility of a FFQ. The variables used in these covariance analyses derived from the general questionnaire.
Results
Validation study
Subjects included in the validation study for Ca intake (n 509) had a mean age of 4·5 (SD 1; range 2·5 -6·5) years. Forty-four (9·8 %) children were classified as overweight; twelve of these (2·7 %) were obese. In total, 49·8 % of the children were boys and 50·2 % were girls. Since the recommendations are identical for both sexes and there were no significant sex differences in Ca intake, results for boys and girls were analysed together.
Within the EDR, used in the validation study, 28·6 % of the registered days were weekend days. When mean or median estimated Ca intakes on the different days of the week were compared, no significant differences between the different days of the week were found (P¼0·18). Therefore, it was considered unnecessary to adjust for days of the week recorded.
The mean OEI (6053 (SD 1204·05) kJ) measured with the 3 d EDR was significantly lower than the mean daily energy required (6525 (SD 1204·51) kJ) (P, 0·001) and the percentage of under-and over-reporters was respectively 23·2 and 9·8 when compared with these requirements. Although, when using the alternative method, with age-and sex-specific cut-off values for OEI:BMR, the percentage classified as under-reporters was 14·4, while the number of over-reporters was 28·5 %.
Children who had been excluded because of incomplete FFQ data did not differ significantly in mean Ca and energy intake calculated from the EDR, in comparison with the other children who were included in the analyses. In an additional check for selection bias, these two groups of subjects have been compared for a variety of socio-demographic parameters. No significant differences were found for any of the parameters derived from the general questionnaire.
Mean daily Ca intakes were 838 (SD 305) and 777 mg/d for the 3 d EDR and FFQ respectively (P, 0·001). The mean difference in Ca intake between the two methods was 60·9 (SD 294·4; 95 % CI 35·2, 86·5) mg/d, demonstrating that the FFQ underestimated Ca intakes in comparison with the EDR and assessed Ca intakes from 528 mg/d above to 650 mg/d below the EDR (Bland & Altman, 1986) . This is graphically shown in a Bland & Altman plot (Fig. 2) . A visual inspection of this graph shows higher differences for higher mean Ca intakes (divergence).
The Pearson correlation coefficient between the 3 d EDR and the FFQ for daily Ca intake was 0·52. Using the ratio of within-and between-individual variances for the EDR (0·90) or the intraclass correlations (0·53), the correlation coefficient, corrected for intra-variability was 0·59 (Willett, 1998) .
Cross-classification analysis indicated that twelve subjects (2·4 %) were grossly misclassified, while 213 subjects (42 %) were classified correctly and 423 participants (83 %) were classified correctly or in the adjacent category (Table 1) . The weighted k statistic was 0·38 (95 % CI 0·34, 0·42).
Actual values for surrogate FFQ quartiles showed a progressive increase in Ca intake between the first and fourth quartile (Table 2 ) with statistically significant differences in mean Ca intakes between the different quartiles (P,0·001).
The specificity and sensitivity of the Ca FFQ, for indicating children with lower and higher Ca intakes than the recommended daily intake of 800 mg, were 77 and 62 % respectively. The actual numbers of children falling in these categories are given in Table 3 . The specificity and sensitivity errors were 11 and 20 % respectively. The proportion of subjects with a FFQ intake below 800 mg who also had a recorded intake below 800 mg (predictive value) was 64 %.
Reproducibility study
Subjects included in the reproducibility study for Ca intake (n 60) had a mean age of 4 (SD 1; range 2·5 -6·5) years. Only two children were classified as overweight; one of these was obese.
Mean daily Ca intakes were 774 (SD 252) and 751 (SD 255) mg for the first and second administration respectively and were not significantly different (P¼0·26). The mean difference in Ca intake between the two administrations was 23·8 (SD 161·2; 95 % CI 17·8, 65·5) mg/d, demonstrating that the first FFQ could estimate Ca intakes from 346 mg/d above to 299 mg/d below the second FFQ (Bland & Altman, 1986) . This is graphically shown in a Bland & Altman plot (Fig. 3) .
The Pearson correlation coefficient between the Ca intakes from the first and second FFQ registration is 0·80.
Cross-classification analysis indicated that no subjects were grossly misclassified, while thirty-four (56·7 %) of the participants were classified correctly and fifty-six (93·4 %) subjects were classified correctly or in the adjacent category. The weighted k statistic was 0·60 (95 % CI 0·49, 0·71).
No significant confounding factors for relative validity and reproducibility of the FFQ were determined in the covariance analysis. Also for children taking lunch at school, the analysis did not differ significantly from children taking lunch at home.
Discussion
Principal findings
When registered by a proxy, our semi-quantitative FFQ tended to underestimate actual daily Ca intakes in preschool children, but demonstrated a fairly good ability to classify subjects into extremes of Ca intake. Besides, the repeatability of this FFQ for measuring Ca intake in preschool children was good.
Validity study. Based on the comparison of means, the FFQ underestimated the mean Ca intake measured by the EDR. Since our FFQ was not designed to estimate energy intake, it was not possible to determine whether this was due to under-reporting. These findings of underestimation of mean daily Ca intake measured with a FFQ is in contrast to the findings of a previous study, which reported overestimates of actual Ca intakes in young children (3 to 6 years of age (n 67)) (Taylor & Goulding, 1998) .
The Bland & Altman plot showed large standard deviations of the differences between intakes assessed by the two methods, which indicated limited use of the FFQ to estimate Ca intakes for individuals. However, it is not necessary for the assessment tool to accurately estimate absolute intakes of individuals in order to be useful in an epidemiological setting where extremes of intake are of primary interest. The observed divergence in this plot suggests a greater difficulty in estimating usual dietary Ca intakes with higher mean Ca intakes. Brunner et al. (2001) suggested that correlations between FFQ and weighed records of 'about 0·5 for most nutrients' are 'good evidence that the FFQ has the ability to rank individuals'. Since the correlation coefficient achieved in the present study was 0·52, we concluded that this parentally reported FFQ showed good ranking ability according to Ca intakes in preschool children.
Cross-classification analysis demonstrated that the FFQ classified 83 % of the subjects within one quartile of the EDR and 2·4 % of the participants in the extreme quartiles.
These results compare well with results obtained by other researchers who have used this method of analysis for Ca intakes and are significantly higher than the expected 62·5 % correctly classified to within one quartile due to chance alone (Wilson & Horwath, 1996; Taylor & Goulding, 1998; Wilson & Lewis, 2004) .
Since the actual values for surrogate FFQ categories showed the expected significant stepwise increase of Ca intake between the first and fourth quartile, we concluded that the FFQ could reliably distinguish extremes of Ca intakes. Reporting the identification of actual daily intakes less than the RDA of 800 mg, the present study shows that 77 % of the children would be correctly identified. If the Ca FFQ was used to guide intervention efforts, using the RDA as reference value, the specificity error would indicate that 11 % of all the children would lose the possibility of receiving a required intervention, while the sensitivity error would specify that 20 % of the children would be provided with an unneeded intervention. Wilson & Horwath (1996) showed similar results for the sensitivity and specificity analysis of their short FFQ for assessing dietary Ca intake in women. However, Taylor & Goulding (1998) found higher specificity error and lower sensitivity error for their short FFQ to assess Ca intake in children aged 3 to 6 years old.
Reproducibility study. In reproducibility studies the coefficients of correlation have generally ranged from 0·5 to 0·7 (Willett, 1998) . The correlation coefficient obtained by Treiber et al. (1990) for 1 week test -retest reliability of parentally reported FFQ for measuring preschool children's Ca intakes was 0·68. In the present study, the coefficient of correlation between the first and second administration was 0·80. This high correlation between the repeated administrations indicates that the random response error, sometimes due to lack of interest or motivation of the respondent or lack of clarity of the questionnaire, is rather small.
Methodological issues
Validity study. The EDR was chosen as the reference method because of its high level of accuracy when validated for assessing dietary intake in infants and children (Lanigan et al. 2001) .
Moreover, the measurement errors of the EDR and the FFQ are highly independent, since unlike the FFQ method the EDR does not depend on memory, is open-ended, and involves direct estimation of portion size (Cade et al. 2002) . However, like any dietary assessment methodology, the EDR is prone to a degree of misreporting. Therefore, we estimated the degree of under-and/or over-reporting when using the EDR. The levels of under-and/or over-reporting found were highly dependent on the method used. This made it very difficult to draw any conclusions about the real level of misreporting. Nevertheless, the number of under-reporters was much higher when evaluating against the EAR, compared with evaluation against BMR. A possible reason why the EAR is much higher than the recorded energy intake might be that children of today are less active than in the past, when EAR were calculated (Commission of the European Communities, 1993). When comparing OEI against BMR, the percentage of children over-reporting was higher than the percentage under-reporting energy intakes. Torun et al. (1996) also concluded that OEI tend to overestimate the requirements when compared with total energy expenditure and heart-rate monitoring for children under 8-10 years old. A possible explanation therefore might be that parents tend to overestimate their children's portion sizes due to confusion with their own habitual portion sizes. It should be noted that in addition to the credibility of food intake reports, assessment of OEI can be distorted by the use of inadequate food composition tables, while assessment of BMR can be distorted by the use of estimated (parentally reported) weight values. Given these diverging results between the two methods used, no subjects have been excluded on the basis of under-or over-reporting. Even though many recording days (replicates) should give a better estimate of the habitual intake, the problems with long recording periods are declining accuracy of recording with increasing fatigue and boredom, and potential alterations to dietary habits (Gibson, 1987) . Taking into account our low ratio of within-and between-individual variances for the EDR (0·90) and according to the methods described by Nelson and colleagues only two replicates should be sufficient to rank our preschool children according to Ca intakes with good accuracy (r 0·8) (Nelson et al. 1989; Palaniappan et al. 2003) . Also Rosner & Willett suggested that it is usually optimal to obtain no more than two replicates per individual if the intraclass correlation is greater than or equal to 0·5 (Rosner & Willett, 1988; Willett, 1998) . Since the intraclass correlation for Ca intakes in the present study is more than 0·5, one can conclude that three replicates per individual, as used in the present study, may be sufficient. In comparison with other validation studies, the present study also has the advantage of having sufficient statistical power, given its large sample size (Cade et al. 2002 ).
Although we were not able to control for seasonal variation in dietary intakes as the fieldwork was only carried out in wintertime, we prevented differences between the different days of the week, by determining beforehand the days of the week each parent had to register in the EDR.
In the present study, 75 % of the subjects returned the FFQ, while only 50 % registered an EDR in addition. Besides a greater boredom and lower motivation of the respondents, the higher respondent burden of the EDR may be responsible for the reduced response rate of the EDR. Although, no doubt, willingness to participate leads to some selection bias, these data represent a more general population of preschool children in Flanders, in comparison with other food consumption surveys in children, which are mostly restricted to local areas.
The total number of children included in the validity analysis was further reduced, since several children did not reach the stringent inclusion criteria specified for the validity analysis: a 'good-quality' EDR and no missing values in the frequency and/or portion size questions of the FFQ.
Although we have our suspicions that some parents skipped questions in the FFQ, when their child never consumed the particular product, instead of indicating 'never or less than once per month', the authors preferred not to make any assumptions and did not replace these missing values. Since the questionnaires were anonymous (in order to prevent social desirable behaviour of the parents), it was thus impossible to solve any missing values by contacting the parents. Consequently, for these subjects no daily Ca intake ( ¼ sum of Ca content of all the different products, multiplied by the frequency and portion size) could be calculated from their FFQ. However, no significant differences in mean daily Ca and energy intakes (calculated from their EDR) or in socio-demographic characteristics were found between children excluded and those included in the analysis.
No significant confounding factors were determined in the covariance analysis. Particularly, our finding that the validity of the FFQ, using parental reports, does not appear to be compromised when children took their lunch at school is in correspondence with findings from another validation study in young children, conducted by Parrish et al. (2003) .
Reproducibility study. The response rates for the first administration were much higher than those for the second administration. In the present study, 69 % returned the first FFQ, whereas only 51 % returned the second FFQ. At the second administration of the FFQ a lower mean Ca intake was found in comparison with the first (3 % lower), which was analogous to other studies (Goulet et al. 2004) . Seasonal variation cannot explain this difference because both FFQ were administered during the same season. A possible explanation could be that boredom was higher, while the motivation of the participants was lower during the second administration.
Conclusion
When registered by parents, our semi-quantitative FFQ tended to underestimate actual daily Ca intakes in preschool children, and would not be appropriate for determining absolute Ca intakes of individuals. Other methods, such as multiple replicates of food records, may be better in estimating Ca intakes for individual children. However, for use in large-scale epidemiological studies, food records also have their own limitations and FFQ are more appropriate because of their EDR, estimated diet record. * Sensitivity is the proportion of those with a daily Ca intake $800 mg on the basis of the 3 d EDR who also fell $ 800 mg on the FFQ; specificity is the proportion of those with a daily Ca intake ,800 mg on the basis of the 3 d EDR who also fell ,800 mg on the FFQ. For details of subjects and procedures, see p. 803.
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General remark
In this food-frequency questionnaire we inquire into the food habits of your child. Therefore it is important that this questionnaire is completed by the person who spends most time with the child (school time excepted). In the following table a variety of food products (food groups) is listed. Please describe (as exact as possible) how often your child eats or drinks the listed products and indicate the average portion your child consumes on that day. Consider also the meals taken at school and/or other products consumed at school.
How often (frequency)?
In the column with the heading 'How often does your child consume the following products?', there are 6 possible answers: never or less than once per month 1 -3 days per month 1 day per week 2 -4 days per week 5 -6 days per week every day
How much?
In the column with the heading 'and what is the average portion per day?', 3 or 4 portion size options are given. In the column with the heading 'Example portion sizes', a number of directive weights and measures are given. These can help you to quantify the average portion sizes consumed by your child on the day of consumption.
Indicate your choice by filling in the circle near the answer that is most suitable for your child.
Example
A child eats 2 big slices of bread every morning and 3 big slices of bread in the evening.
On Sunday morning, he/she eats 2 small slices of sugarbread instead of normal bread.
Every morning he/she drinks a cup of milk at home and a carton of chocolate milk at school (5 days per week).
During the weekend he/she takes a beaker of whole milk instead of a carton of chocolate milk. 
